Protein-protein interactions of the primase subunits p58 and p48 with simian virus 40 T antigen are required for efficient primer synthesis in a cell-free system.
DNA polymerase alpha-primase (pol-prim, consisting of p180-p68-p58-p48), and primase p58-p48 (prim(2)) synthesize short RNA primers on single-stranded DNA. In the SV40 DNA replication system, only pol-prim is able to start leading strand DNA replication that needs unwinding of double-stranded (ds) DNA prior to primer synthesis. At high concentrations, pol-prim and prim(2) indistinguishably reduce the unwinding of dsDNA by SV40 T antigen (Tag). RNA primer synthesis on ssDNA in the presence of replication protein A (RPA) and Tag has served as a model system to study the initiation of Okazaki fragments on the lagging strand in vitro. On ssDNA, Tag stimulates whereas RPA inhibits the initiation reaction of both enzymes. Tag reverses and even overcompensates the inhibition of primase by RPA. Physical binding of Tag to the primase subunits and RPA, respectively, is required for these activities. Each subunit of the primase complex, p58 and p48, performs physical contacts with Tag and RPA independently of p180 and p68. Using surface plasmon resonance, the dissociation constants of the Tag/pol-prim and Tag/primase interactions were 1.2 x 10(-8) m and 1.3 x 10(-8) m, respectively.